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The poloidal drift enhancement is a common 
feature for stellarator configurations with good 
collisionless alpha particle confinement in the 
quasi-isodynamic category, which can effectively 
close alpha particle trajectories poloidally as 
pointed out in previous papers 1•2 ). We have focused 
on the magnetic field spectrum in the Boozer 
coordinates to explain how this poloidal drift 
enhancement is realized in finite beta equilibria in 
W7-X and a vacuum field in quasi-isodynamic (QI) 
configuration 2 l, both which have been reported to 
have good collisionless alpha particle confinement. 
The poloidal drift enhancement is realized by the 
radial variation of the uniform magnetic field 
component, B0 ,0 , with the diamagnetic effect for 
finite beta equilibria In W7-X. This radial 
variation of B0 , 0 gives the poloidal drift 
enhancement throughout on a flux surface as 
shown in Fig.1(c). This contribution reverses the 
sign of the poloidal drift around the region where 
B is minimum (around the half of the toroidal field 
period, (;,8 / (2n/5) =0.5, cf., Fig.1(a)) to overcome 
contributions from other components such as B1,1 
and B 1,0 for a vacuum field. The radial increase of 
the bumpy field, B0 , 1 , is also enhanced to some 
extent as beta value is increased. The poloidal drift 
due to the radial increase of B0 , 1 tends to cancel the 
B0 ,0 induced one around this region due to its 
toroidal angle dependence. However, for W7 -X, 
this radial increase is rather small so that B0 ,0 
induced poloidal drift enhancement is kept 
predominant, which can be applied for all 
particles. On the other hand, the additional helicity, 
B 1,. 1, is introduced for a vacuum field in QI as a 
result of numerical optimization for core 
collisionless alpha particle confinement. It can 
also enhance the poloidal drift about 50 % 
180 
compared to that for a vacuum field in W7-X. It is 
also effective to shrink closed contours of B 
around the region where B is minimum on a flux 
surface (cf., Fig.2(a)) due to its opposite sign to 
that of B 1, 1, which indicates that the fraction of 
blocked particles becomes smaller. However, in 
this case, the poloidal drift is reduced in some 
region simultaneously due to its angle dependence 
as shown in Fig.2(b), where the deviation of a 
collisionless alpha particle from its home flux 
surface can be significant as a particle orbit 
following calculation indicates. 
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The topography on a flux surface (for one poloidal 
and toroidal period) with s=0.25 of (a) B, 
(b) -(liB)( aB! a88 ) (as a measure for radial drift) 
and (c) (1/B)(aB/as) (as a measure for poloidal 
drift) for <~>=5% equilibrium in the W7-X (Fig.1) 
and vacuum field in the QI (Fig.2).[For details, see 
M.Yokoyama, Nucl. Fusion 41 (2001) p.215-221] 
